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abstract  fCitlAi—  an  laaaraa  aMS  If  aaiaaaT  apW  HmtUtf  Ap  AlacA  wAarJ 

A prototype  Shield  Group  5 Suppressive  Shidd  of  modular,  prefabricated  cmistruction 
suitable  for  applicatloo  to  illuminant,  propellant  and  pyrotechnics  production  lines  was 
used.  The  testing  was  to  evaluate  the  performance  of  plastic  and  steel  liners  and  to 
increase  the  safety  certifiable  liners  for  the  Group  5 S/S  to  22. 7 kg  of  illuminant, 

270  kg  of  propellant  and  1. 1 kg  of  high  explosive.— 
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SIllKLl)  C.ROl’P  r>  SltPPHKSSI\’K  SHIKLI) 

PLASTIC  LINKH  AND  PHOPKLLAN  T THSl'lNC 

1.0  INTIU)DPCTION 

1,  1 tlbiective.  I'ho  primary  objoc  tlvo  of  the  suhtect  Shlelil  Ciixnip  5 Suppivsslve  Shiehl 
(Cnmp  5 S/S)  plastic  liner  juul  pro|ielIant  testing  was  to  obtain  data  sufficient  to  justify 
S;»fety  av)pix)V!U  of  the  lined  shield  for  applications  Involving  up  to: 

• 22.7  kg  (r>0  lb)  of  lllumlnant  material  In  bulk 

• 270  kg  (.'iOO)  of  pix»pt'llant  material  In  bulk 

• 1. 1 kg  (2.  r>  lb)  or  etjulvalent  of  high  explosives 

1.  2 Authority.  The  work  descrllHMl  In  this  lX3^K)rt  was  authorl^od  under  MIPK 
Slt*t5l0tt50lKl\vr>,  Project  .'>7t5l2t>  l and  Technical  Work  Keiiuest  KA-27R1,  and  was  IHU- 
formed  for  the  AHIIAIH'DM  Resident  (Vcratlons  Office  at  the  NASA  National  S>)ace 
Technology  LalKuatorles  (NSTl.)  by  Computer  .Sciences  Coiporatlon  (CSC)  under  Contract 
NASi;i-r.O. 


l.a  Riickgrotaul.  The  supprosslve  shielding  program^  w:is  Inltlateil  In  to  provUle 
Improveil.  cost-effective,  and  safety-certlfleil  explosion  and  deflagration  supprosslng 
protective  structures  In  the  form  of  homogeneously  vented  enclosuros  as  alternatives  to 
the  use  of  I'.S.  Army  TM.'i- 1:100  walls.  The  concept  feasibility  has  been  demonstrated  by 
provlous  projects  for  developing  :md  testing  fidl  scale  pix)totype  strocturos. 

In  l!)7;i  the  program  was  given  incroased  Impetus  by  U.  S.  Army  authori/.ation  to 
provide  a sound  technological  base  for  tht'  concept.  The  I'SA  PixxlucUon  Rase  Mixieroiz:i- 
tlon  aiwl  Kxpanslon  Office  Project  Managt>r  directed  a prograni  for  the  simultmieous 
development  of  pix)totyp«’  si4>prossive  shielils  afplicable  to  seven  major  categories  of 
ha/.anknis  munition  prixluction  ojh) rations.  'I1ie  ilevelovnnent  work  was  conducteil  undei 
the  cogtil/.ance  of  the  Supprosslve  Shiebling  Technical  SU>ering  Committee.  'The  principal 
chaixicU'i’lstics  of  the  seven  shield  groups  are  outlined  in  talJe  1, 

'The  prototype  tlrou^)  .'i  S/S  was  designed  and  fabricated  In  11)7-1,  juid  Its  initial  testing 
was  completed  In  11)7.').  “•*'  'The  Croup  Ti  S/S  met  all  of  the  original  performjuji'o  juid  design 
roqulroments  as  outllneil  In  talJe  1.  'The  vented,  multilayereil  panels  are,  however, 
subject  to  the  accummulation  of  explosives,  pyrotechnic,  ami  pi'opellant  dusts,  as  well  as 
other  foreign  materials. 

There  was  a fear  that  pyrotechnic  jmd  propellants  dusts  could  accumulate  within  the 
panels  In  significimt  quantities  over  long  periods  of  time  in  plant  operating  environments. 

An  explosion  within  a shield  with  panels  loaded  with  explosives  or  other  flammable  materials 
could  result  In  the  generation  of  flaming  ejecta,  thus  Increasing  the  explosive  ha/.ani. 

With  the  )H)ssiblliW  of  this  Increased  hazard,  a decision  was  made  to  develop  a 
system  for  preventing  the  accumulation  of  foreign  matter  within  the  panels  and  for  affonllng 
environmental  protection  to  the  shield. 
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Uble  1.  SHIEID  C.HOIIP  DEFINITIONS  FOK  SFI'PHFSSIVE  SHIELDS 


Shield 

group 

I 


llarard  parameterH 

Extreme  blast  pressure 
3400-8^)00  kllopasoals 
(500-1200  psH 
Severe  frngmenbition 

High  blast  pressures 
1400-3400  kPa 
(200-500  psi) 

Moiierate  to  severe 
fragmentation 

High  blast  pressures 
1400-3  100  kPa 
(200-5tH)  psD 
Light  fragments 

Moderate  blast  prassuivs 
340-1400  kPa 
(50-200  psi) 

Moderate  to  sewro 
fragmentation 

Light  blast  pi'essures 
less  than  340  kPa 
Light  to  moderate 
fragmentation 
Flame  propagation 
potential 

Ultra  high  blast  pressure 
3400-14000  kPa 
(500-2000  psi) 

Light  to  moderate 
fragmentation 

Moderate  blast  pressure 
340-1400  kPa 
(50-200  psi) 

Severe  fragmentation 


Hepresenlatlve  o)h*  rat  ions 

Molt  loading  of  up  to  1100  kilograms 
(2500  Ih)  batch 

Major  eallber  pi\))eetile  processing 
Bulk  loading  operations 

Minute  melt  applications 
High  explosives  processing 
(b<K>stors,  bursters,  ect. ) 

High  explosives  bulk  to  340  kg  (750  lbs) 


Munition  components,  detonators,  fu/.es 


P 1*0008 sing  of  rtninds  with  limited  bay 
capaclt>’ 

Smaller  exploslws  bulk  apfimximately 
4.5  kg  (10  lbs)  in  conventional  cubicles 

Bulk  propellant  prtxjesslng 
Bulk  pyrotechnic  pi'ocessing 
Light  metal  or  plastic  HE  components 
Limited  numbers  of  HE  round 


Close  in  protection  of  small  quantities 
explosive  laboratoi'\’,  handling  and 
transportation 


I’>'roteohnlcs 
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As  proviuusly  stated,  the  shield  sueeessftilly  met  all  perl'ormanee  and  deslfpi  require- 
ments in  previous  test  series.  In  these  tests  rolatively  small  structural  loads  were 
observeil,  and  as  a result  the  shield  mainUiined  its  stn.ietur;il  integrity  after  16  individual 


tests. 


2.0  K.XPt:iUML’NT.\L  METHODS 


2. 1 Shield  Gmup  5 Suppressive  Structure.  As  outlined  in  Uible  1,  the  Shield  (Iroup  r> 
Suppi'essive  Slnictui'e  was  designed  U)  provide  pi’otection  from  the  hazard  parameters  of 
light  IJast  pjXKssiuvs  of  less  than  310  kPa  (50  psi),  liglit  to  moderate  fragmenUdion,  and 
potentiiil  flame  pi'opagation  of  bulk  pyrotechnic  :uul  prtipellant  prix'essiiig  plant  operations. 
The  Cii\)up  5 Suppressive  Stnicture  is  fully  doscrilxMi  in  KM-  rM-76001.  **  Some  physical 
deLUls  of  the  OiX)in)  fi  S/S  aix»  as  follows; 

• Intenud  dimensions:  3.  2 m (123.  23  ini  sqiuuv  by  2.  8 m (110.  3 in)  high 

• Totid  Volume:  30.3  m'^  (1071  ft'') 

• Tot.al  surf.jce  .nva;  3 .\  9 m“  (6.33.6  ft'') 

• Effective  Venting  Aix»a  Itatio.Op  = .0180  ^ 

• Effective  Venting  .Area:  1. 12  m“  (12.01  ft.  “) 

Figin'e  1 is  :i  sec'tion;il  \ iew  thrtaigh  a vented  p:mel.  The  Oixiup  3 S/S  was  tested  in  four 
basic  i-onfigurations  in  the  course  of  this  pixiject.  The  first  configuration  was  as  descrilxHl 
above,  tlx'  origin;il  shield  as  built  and  tested.  Si.\  tests  were  conducted  in  this  original 
venteil  configvi ration. 

2.  2 Steel  Liners.  It  was  thought  th:»t  completely  closing  the  vented  panels  would 
ix'pix'sent  a worse  case  insofar  as  loading  the  sti'ui'tu ml  members  of  the  shield  were 
concerned.  lAirther  it  was  bt'lieved  that  a plastic  liner  woulii  affect  performance  results 
somewhei'e  Ix'tween  the  vented  ami  completely  closed  structui'e.  Eight  of  the  tests  in  this 
series  were  conducte*!  w ith  the  interior  of  the  p:uu'ls  covei'od  with  sheet  steel  liners 
1.60  mm  (16  ga)  thick.  The  liners  were  fastened  by  screws  to  faciliUite  installation  and 
removal.  The  steel  liners  pix)viile<l  were  vclutively  well  .so.'iJod  but  there  were  .some  open 
areas  in  the  stnicture  anmnd  the  pimel  edges,  the  door,  the  floor,  and  instnimentation 
VX'uetrations.  The  open  vent  areas  were  estimated  to  be  less  than  .063  111“  (100  in“).  The 
resulting  calculated  effective  venting  ratio,  , was  .001003.  The  door  was  left  opt  n for 
one  test  to  retluce  confinement  to  an  effective  venting  ratio,  , of  .07631. 

2.3  Plastic  Liners.  .As  stated  in  paragraph  1.3,  the  purpose  of  the  proposetl  liners 
was  to  prevent  the  accumulation  and  eventual  ejection  of  foi-eign  material  within  the  vented 
pimels  and  to  affoi-d  environmental  protection  In  the  interior  of  the  shield.  Providing  a 
smixith  easily  cleaned  surface  on  the  interior  luid  exterior  of  the  Group  3 S/S  was  jurother 
performimce  requirement  of  the  liner.  A plastic  film  was  selected  as  a ciuididate  liner 
material  due  to  the  I'olatlvely  low  cost  and  ease  of  application  features.  It  was  felt  that  a 
light  weight  easily  frangible  material  would  also  result  in  minimum  Interference  with 
vented  p:mel  function.  Safety  related  considerations  of  electi'ostatlc  hazards  required  that 
the  liner  material  be  electricjUly  conductive.  The  specific  material  selected  was  VelosbU 
Custom  Film  1701,  a proprietary  product  of  3-M  Coi'poratlon,  Nuclear  Protlucts  Dept. , 
Alpha  Industrial  Park,  Chelmsfoixl,  Mass.  01824.  It  is  im  electrically  conductive,  opaque 
polyethylene  film,  4 mil  thick.  The  plastic  liner  can  Ixj  adhesively  bonded  to  the  interior 


iind  exterior  of  a structure.  However,  the  Group  5 S/S  surfaces  woj*o  so  contaminated  from 
previous  tests  that  there  was  a ver>'  poor  adhesive  bond.  Must  of  the  plastic  liner  material 
was  secured  by  atihesive  tape  for  the  tests  described  herein.  A single  test  was  coniiucUii 
using  the  Velostat  liners  on  :dl  5 w:dls.  The  remainder  of  the  tests  were  contiucted  with 
ordinary  black  polyethylene  film  plastic  liner  materi:d  because  it  is  much  less  expensive 
iuid  hud  the  same  perfurnumce  characteristics  as  Velostat  fur  testing  puiposcs.  I'he 
residting  average  effective  venting  ratios, were  lietween  .0011  and  .0189. 

2.  d Composite  Liner.  It  was  observeti  (see  3.0  Iwlow)  that  the  total  plastic  liner  con- 
figuration resiUted  in  the  reaction  energ>'  imd  pnxlucts  bt'ing  relieved  principiilly  threugh 
the  roof.  The  walls  did  not  vent  sipiificantly  since  tiw  I’oof  liner  failed  first,  thus 
relieving  the  pressure  on  the  w:dls.  For  this  reason,  testing  was  ctmtinued  with  a com- 
ixjsite  ciMifigu ration,  consisting  of  plastic  liners  on  the  inside  :uul  outside  surfaces  of  the 
walls  iuid  steel  liners  on  the  inside  of  the  roof.  Three  tests  were  condui'ted  in  tht‘  composite 
configuration  with  jm  effective  venting  average  ratio,  , bt'tween  .0011  and  .Ol.^il. 

2.  5 Sitmple  Materials.  One  test  was  performed  using  the  same  sodium  nitrate- 
powdered  magnesium  imrcent  - 55  percent  bv  weight)  illuminant  composition  useti  in 

»>  I . 

previous  testing.  This  compt)sition  is  reprevsentative  of  typicid  meUil  fuel  and 

oxidi/er  cximpositions  currently  in  preihiction.  It  differs  from  the  production  material 
only  b>’  the  exclusion  of  l)indei*s  jmd  mcnieiutors.  This  material  suits  the  purpose  of  these 
stuiiies  very  well  since  it  is  relatively  sensitive  to  thermal  initiation  and  has  a very 
vigorous  output.  Precision  cast  iK'ntoiite  spheres  were  useti  for  the  seven  high  explosive 
tests. 

Two  MIO  pro{)ellants  were  useti  for  twenty-two  tests.  IVelve  tests  were  performed 
with  a -170  micron  (.OIS  in)  web,  single  perforateii  grain,  ami  ten  tests  were  performed 
with  a 7-10  micron  (.029  in)  wx'b,  nudtiple  perforatetl  grain.  These  specific  propellants 
were  selecteii  since  they  represented  a typietd  protiuction  gim  pix>pellant. 

2.6  Instrumentation.  I'he  instromentation  used  for  the  tests  performed  in  the  Group  5 
s/s  are  descrilHHl  in  table  2.  Sensor  locations  are  shown  schomaticjilly  in  figure  2.  The  jl 

burning  time  photocells  were  useti  extensively  in  previous  testing*^’ with  excellent  results.  i 

They  were  also  entpioveil  for  these  tests  because  td'  their  proven  reliability  ami  iH'rto nuance. 

1! 

't  .■  i 

The  burn  rate  iron-consbrntan  thermocouples  were  employeti  as  tievelopmental  sensors, 
primarily  to  evtiluate  their  performimce.  They  were  placed  near  the  top  and  Ixjttom  of  the  j 

propellant  charge  to  tietect  the  initiation  imd  termination  of  the  high  temperature  of  the  j 

reaction.  A burn  rate  breiikwire  was  ;Uso  employed  as  a developmental  sensor.  The 
breiUtwire  sensor  consisted  of  thre'c  individuiU  fusible  links  of  sbmdaixl  solder  wire.  They  '{[ 

were  placed  in  the  sample  material  near  the  top,  middle  and  bottom.  Kach  link  indicated  jj 

the  high  temvH'rature  arriviU  by  opening  a cireuit.  j 

■ U 

The  wall  mounted  Susqviehanna  ST-2  blast  pressure  transiiucer  was  employed  to 
measure  the  reflected  blast  overpressure  at  the  Gi\>up  5 S/S  wall  for  high  explosive  tests 
and  to  obtain  the  same  ilata  in  the  case  of  a pyrotechnic  explosion  or  detonation. 

The  PCB101A02  prt'ssure  tnmsducers  were  used  to  measure  static  pressure  inside  ^ 

the  shield.  These  transihuxrs  are  Installed  in  the  baffle  mounts  :md  acquire  excellent  data  P 
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Table  2.  INSTRUMKNTATION  FOR  ORdl’l'  5 S'S  TKSTS 


Measu  remeat 

number 

Parameter 

Transducer 

00 

Tim  inn 

N/A 

01 

RuminK  lime 

Photi'cell 

Monsanto 

02 

Rumin((  time 

MT-2 

o;t 

Rum  rale 

Fe-l'onstantan 

0^ 

Rum  rate 

ThermiHxntple 

05 

Rum  rate 
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Figure  2.  Sensor  Locations  for  Group  5 S/S  Tests 


when  the  pressure  pulse  has  a duration  of  less  than  100  milliseconds.  Strain  i;age  tnuis- 
ducers,  MB151-DBZ-177,  were  mounted  In  a tube  one  half  meter  to  one  meter  long  for 
tests  which  involved  longer  and  more  intense  flumes. 

Ktethley  860  heat  flow  meters  were  employed  to  measure  radiant  heat  flux  from  the 
surface  of  the  Group  5 S/S.  It  was  not  attempted  to  measure  conductive  and  convective  heat 
flow  because  previous  testing^  has  shown  such  flow  to  be  insignificant  beyond  0.  2 meters. 

Susquehiuuia  ST-711  blast  pressure  triuisducers  mounted  in  aeroth  namic  prolws  were 
arrayed  outside  to  acquire  data  in  the  event  of  mi  explosive  reaction  producing  a blast  wave 
outside  the  Group  5 S/S.  It  was  imticipated  that  the  Biomation  GlOB  recorders  would  not  be 
triggered  by  the  signal  from  the  ST-7n  transducers  during  normal  testing;  i.e. , a blast 
wave  reaction  was  not  anticipateii. 

Physical  measurements  of  the  Group  5 S/S  were  taken  after  each  individual  test 
starting  with  the  first  . 25-4  kilogram  (.  r>6  lb)  pentolite  test.  The  measurements  were  taken 
to  ascei*tain  whether  the  structure  was  deformed  by  the  tost  imposed  loads.  The  physical 
features  measured  and  their  original  pretest  vjilues  are  as  shown  in  figure  3. 

The  instnimentation  and  test  setup  employed  for  the  high  exjilosive  e(|ulvalency 
testing  of  the  multiple  perforation  MIO  pix^ellant  were  as  doscrilied  for  the  MIO  single 
perforation  propelljmt  equivalency  testing*’  previously  performed  for  the  Manufacturing 
Technology  Directorate  of  PIcatinny  Arsenal.  The  trjuisducers  were  located  at  3.32, 

•1.19,  5.96,  9.97,  19.91  and -H.  29  meters  <10.  90,  1-1.72,  19.5.5,  .32.71,  6.5.  43  mid  145.  37 
feet). 

2.7  Specific  Tests.  There  were  thirty  individual  tesis  f)t*rforme<l  in  this  U'st  series. 
The  lest  configurations,  charge  weights  ami  other  details  arc  tlescrilx'd  in  the  following 
panigraphs. 

2.  7.  1 Preliminary  TesLs.  Initial  tests  were  comlucted  using  single  perforatetl  MIO 
propt'llant.  Initially  a 1.36  kilogram  (3.0  lb)  sample  was  thermally  initiaU'd  in  open  air 
to  determine  whether  it  would  transition  to  detonation.  An  identical  sample  was  then 
initiated  by  a J-2  Blasting  Cap  to  (pialitatively  deteniiine  its  sensitivity  to  shock  initiative 
and  equivalency.  A third  1.36  kilogram  sample  was  thermally  Initiated  in  the  Group  5 S/S 
with  steel  liners  installed.  A 16.3  kilogram  (36  lb)  sample  was  functioned  with  thermal 
ignition  In  open  air  to  determine  whether  that  mass  would  tnuisition  to  detonation.  A 
propellant  chargi'  of  3.  75  kilograms  (8.  26  lb)  was  thermally  ignited  to  check  out  the  bum 
rate  breakwire  system  performance. 

2.7.  2 Vented  Shield  Tests.  There  followed  a .series  of  six  tests  involving  thermal 
ignition  of  progressively  larger  quantities  of  the  single  perforation  MIO  propellant  inside 
the  Group  5 S/S  in  the  vented  configuration.  ’These  tests  were  to  evaluate  the  output 
param.eters  of  the  propellant  In  the  shield.  The  masses  tested  were  I.. 36,  4.45,  9.07, 
13.61,  22.  68  and  68.  04  kilograms  (3.  0,  10.0,  20.0,  30.0,  .50.0,  and  1.50.  0 lb). 

A propellant  charge  of  16.78  kilograms  (37.0  lb)  of  propellant  was  thermally  ignited 
in  the  M-24  metal  lined  wooden  box  in  which  the  material  is  shipped  and  stored.  Ordinarily 
the  box  contains  49.90  kilograms  (100.0  lb)  but  for  this  test  the  bottom  was  filled  with 
inert  material,  perlite,  to  raise  the  propellant  to  the  same  height  as  if  the  box  were  filled 
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with  propellant.  This  test  was  performed  to  determine  whether  the  propellant  would 
transition  to  detonation  when  therm:dly  ignited  in  a shipping  container. 

2.7.3  High  E?tplosive  Tests.  Seven  individusil  tests  were  conducted  using  precision  cast 
pentolite  spheres  at  . 254,  .494,  .227,  .680,  .907  and  1.134  kilograms  (.  56,  1.09,  .50, 
1.50,  2.00  and  2.0  lb)  each  initiated  by  a J-2  electric  blasting  cap.  These  tests  were 
conducted  with  the  completely  closed  Group  5 S/S  configuration  with  the  steel  liners 
installed  with  the  exception  of  one  test,  for  which  the  door  was  left  open.  The  results 
were  expected  to  represent  a worst  case  as  far  as  structurid  loading  was  concerned,  .-md 
were  to  be  compared  with  the  results  of  similar  testing^  with  composition  C-1. 

2.7.4  Propellant  Evaluation.  When  the  supply  of  470  micron  web  single  perforated  MIO 
propellant  available  at  NSTL  was  depleted,  a decision  was  matie  to  continue  testing  with  740 
micron  web  multiple  perforated  MIO  propellant.  First  determination  was  made  relative  to 
the  TNT  equivalency  of  the  multiple  perforated  propellant  as  compared  to  the  equivjilencv 
previously  determined®  for  the  single  perforateil  propellimt.  Accordingly,  a series  of  five 
Individuid  TNT  equivalency  tests  were  conducted  using  21.  77  kilogram  (18.0  lb)  samples. 

A 49.90  kilogram  (110.0  lb)  mass  of  the  multiple  perforated  propellant  was  thermally 
ignited  in  its  M-24  metal  lined  box  to  ascertain  whether  the  reaction  would  transition  to 
detonation. 

2.7.5  Plastic  Liner  Tests.  A 13.61  kilogram  (30.0  lb)  charge  of  the  magnesium- 
sodium  nitrate  illuminant  composition  was  thermally  ignited  in  the  Group  5 S/S  with  Velostat 
film  applied  to  the  inside  and  outside  surfaces.  The  test  was  performed  to  evaluate  the 
performance  of  the  illumin:uit  in  the  lined  shield  for  comparison  with  the  rosults  previously 
obtained  for  the  vented^  :md  closed  * cases. 

A final  series  of  tests  was  performed  involving  the  therm:il  ignition  of  15,  36,  136. 1 
and  267.6  kilogram  (100.0,  300.0  and  590.0  lb)  charges  of  MIO  propellant  in  the  Group  5 
s/s  with  plastic  liners.  Observation  of  the  first  test  resulted  in  the  decision  to  utilize  the 
composite  liner  configuration  (see  2.4  above)  for  a repetition  of  the  45.36  kilogram  tost  imd 
the  136. 1 and  267.6  kilogram  tests.  The  tests  were  performed  to  evaluate  the  performance 
of  the  Group  5 S/S  containing  increasingly  large  qujuititles  of  deflagrating  MIO  propellant 
material. 

3.0  RESULTS  AND  DISCUSSION 

The  results  of  the  thirty  tests  described  above  :md  a discussion  of  the  results  is  detailed  in 
the  following  paragraphs.  Individual  data  sheets  for  each  of  the  tests  are  contained  in 
Appendix  A. 

3. 1 Preliminary  Tests.  Three  1,  36  kilogram  (3.0  lb)  and  the  16.  3,  3.75  and  16.  78 
kilogram  (36,  8.26  and  37  lb)  tests  were  regarded  as  preliminary  in  nature.  They  were 
performed  to  gain  familiarity  with  the  MIO  propellant  material  and  to  evaluate  its  perfor- 
mance. In  no  case  did  the  MIO  propellant  tnmsition  to  detonation  after  thermal  ignition. 
When  the  16.78  kilogram  charge  of  propellant  was  thermally  ignited  in  the  M-24  metal  lined 
wooden  box,  it  generated  enough  pressure  to  pneumatically  rupture  the  box.  This  occurred 
at  the  end  of  the  burn,  when  the  reaction  apparently  backfired  into  the  box.  The  open  air 
tests  were  observed  on  a closed  circuit  television  system.  In  all  cases  the  fireball  was 
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observed  to  be  a few  meters  above  the  charge  with  a clear  ai'ea  between  the  charge  anil  the 
fireball.  This  indicates  that  the  MIO  propellant  goes  through  a gas  phase  prior  to  conilais- 
tion,  which  is  consistent  with  and  Illustrative  of  the  solid  propellant  burning  theory,^ 


Itesults  of  the  1.3G  kilogram  (3.07  lb)  equivalency  test  aro  shown  in  table  3.  The  high 
explosive  ei^uivtUency  was  determined  rolntive  to  pentolite^  using  routine  ctUculating 
techniques.^ 


Table  3.  AVKUAGE  HIGH  E.KPLGSI\’E  EQUIVALENCY  OF  1.36  KG  MIO  PROPELLANT 


High  explosive 

...  . Scaled  dlsUincc 

DlsUmce  ^ Ovei'pressuro  equivalent  v 

m (ft)  (ft/#l  '•’)  (kpa  psi)  (T) 


rime  of 
msec  tg^ 

equivalency 
(sec/#  '■ ) ('O 


I 


I 


1 

1. 


3.01 

2.  71 

31.05 

12 

2.  12 

59 

(9.  86) 

(6.  81) 

(■1..50) 

(1.03) 

3.  96 

3.  57 

13.  .53 

6 

-1.I2 

52 

(12.  98) 

(9. 00) 

(1.96) 

(3.  10) 

1.  81 

■1.31 

18.66 

16 

6.  50 

50 

(15.78) 

(10.91) 

(2.71) 

(1.99) 

The  ovoii»rossure  data  aro  probably  the  less  rolialdc  because  of  the  low  levels  Involved 
Ixjth  in  terms  of  prt'ssuro  amplitutie  anti  signal  levels.  'Hiis  compares  favorably  with  TNT 
equlvidcncies  for  MIO  of  alxnit  percent^*  at  similar  sciileil  distances,  but  with  larger 
charge  weights. 

rhi'  3.  7.'>  kilogram  test  was  primarily  for  evaluating  a breakwire  iKiro  rate  sen.sor. 

1110  sensor  functioned  satisfacUirily.  'llvo  overall  Intlicated  roactlon  rate  was  .0101)  motor/ 
.sec  (.12.4  In/sec). 

3.  2 VenU.nl  Shield  Tests.  Tht*  thermal  ignition  of  up  to  68.  01  kilograms  (l.')0.  0 lb)  of 
MIO  proiH'lhuvt  piXMlucetl  no  moa.suralde  prossuro  rise  in  the  vented  Group  .S  S/S.  Radiant 
heat  flux  measurements  were  at  Inslgniflcimt  amplitudes,  and  were  significiuvtly  less  than 
those  values  oivtained  with  illumlnant. The  reduced  prossuro  :md  radiant  flux  values 
oivtalntnl  are  doubtless  the  rosult  of  the  MlO's  .slovror  roiiction  rate  (.9  kg/sec  for  13.61  kg 
vers»5s  1.9  kg/ sec  for  lllumln:mt  composition  of  the  same  mass).  It  was  observed  lx>th  on 
closed  circuit  television  and  from  motion  plcturo  coverage,  that  the  roactlon  pi'oducts  of 
flame  and  smoke  were  emitted  from  the  shield  mainly  through  the  roof  and  through  the 
openings  at  the  roof  to  wall  joints.  No  measuralde  blast  prossuro  was  recorded  outside 
the  shield.  The  most  signlficiuvt  data  obtained  wero  rolatlvo  to  reaction  rate.  Those 
values  aro  shown  in  table  -1  imd  figures  -1  and  5. 

3.  3 High  Explosive  Testa.  The  results  of  detonating  precision  cast  pentolite  spheres 
within  the  Group  5 Supprossive  Shield,  with  steel  liners  installed,  yielded  ro.sults  essentially 
the  same  as  the  results  obtained  previously^  with  composition  C-4  In  the  vented  structure. 
There  was  no  apparent  increase  in  loading  resulting  from  the  steel  liner  installation,  live  re 
was  no  change  in  the  physical  measurements  taken  after  each  tost.  That  Indicates  that  the 
lowls  imposed  by  the  tests  wero  not  sufficient  to  distort  the  stnicturo.  llvblo  .I  shows  the 
comparison  between  the  lined  and  vented  shield  lesults. 
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Table  4.  REACTION  RATES  FOR  MIO  PROPELLANT  IN  THE  GROUP  5 S/S 


i 


Charge 

Mass  Height 

bo 

e 

3 4» 

e o 

0) 

=*  o 

^ 2 
o . 

Reaction 

time 

Mass 

reaction 

rate 

Reaction 

rate 

(kg) 

(m) 

o)  ei 

!C  2 

U a 

(msec) 

(kg/sec) 

m/sec 

1.36 

.317 

.0011 

1625 

.84 

.20 

1.36 

.337 

.019 

1895 

.72 

.18 

3.75 

.610 

.80 

56,070 

.067 

.011 

4.54 

.257 

.019 

12,900 

.35 

.020 

9.07 

.518 

.019 

23,140 

.39 

.022 

13.61 

.267 

.019 

14,490 

.94 

.018 

22.68 

.438 

.019 

21,190 

1.07 

.021 

68. 04 

.625 

.019 

26,090 

2.61 

.024 

16.78 

.219 

.014 

8540 

1.96 

.026 

49.90 

.651 

.80 

16,000 

3.12 

.041 

45.36 

.318 

.012 

8655 

5.24 

.037 

45.36 

.318 

.0074 

8236 

5.51 

.039 

136.10 

.254 

.0074 

9350 

14.56 

.027 

267.6 

.241 

.0074 

9417 

28. 42 

.026 
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Reaction  Rate  versus  Effective  Venting  Area  Ratio 


Table  5.  HIGH  EXPLOSIVE  TEST  RESULTS  AND  COMPARISONS 


For  the  . 227  kilogram  (.  50  lb)  test  the  Group  5 S/S  door  was  left  open.  The  blast 
pressure  results  at  344.  8 kPa  (50. 0 psi)  at  the  wall  and  263.  2 kPa  (38.  2 psi)  In  the  comer 
do  not  differ  significantly  from  the  closed  door  case.  There  was  no  measurable  rise  in 
static  pressure  when  the  door  was  open,  indicating  sm  immediate  relief  of  the  potentiiU 
pressure. 

3,4  Propellant  Evaluation.  As  noted  above,  it  became  desirable  to  evaluate  the  TNT 
equivalency  of  the  740  micron  web  multiple  perforated  MIO  propellant.  The  first  two 
charges  were  boosted  with  approximately  one  pex'oent  of  C-4,  .227  kilogram  (.  50  lb).  The 
resulting  craters  were  smaller  than  anticipated  and  there  was  about  ten  percent  unconsumed 
propellant  scattered  about  the  test  area.  In  addition,  lower  th:m  expected  pressures  were 
recorded. 

The  C-4  booster  mass  was  increased  to  . 454  kilogram  (1. 00  lb),  or  about  two  percent, 
for  the  last  three  tests.  Kather  than  calculating  TNT  eciuivalency  of  the  740  micron  web 
multiple  perforated  propellant,  it  was  decided  to  compare  these  test  rosults  directly  with 
the  corresponding  test  results  obtained  for  470  micixin  web  single  perforated  MIO  propel- 
lant.^ Table  6 shows  the  comparison  of  peak  overpressure  ;md  time  of  arrivjil  results. 

When  a 49.90  kilogram  (110.0  lb)  mass  of  multiple  perforated  MiO  propellant  was 
thermally  ignited  in  the  M-24  mebtl  lined  box  there  was  no  recorded  oveipressure.  It  was 
observed  from  closed  circuit  television  mid  motion  picture  coverage  to  have  burned  only. 
There  was  no  evidence  of  transition  to  detonation. 

3.  5 Plastic  Liner  Tests.  The  reaction  time  smd  average  rate  obUxined  fxx)m  the  13.61 
kilogram  (30  lb)  illuminant  test  of  7.160  second  imd  13.61/7.60  - 1.90  kg/ sec  compax*e 
reasonably  with  the  previous  unvented  Group  5 S/S  results.  The  plot  of  data  from  the 
vented  Group  5 S/S  shown  in  figure  4 was  intexpolated  to  obtain  an  avex'age  reaction  rate 
of  2.  50  kg/sec.  The  unvented  shield  rate  of  76  pex'cent  of  tlie  vented  rate  does  not  differ 
significantly.  The  radiimt  heat  flux  of  . 01  cal/cm“  sec  is  mox'e  than  the  vjxlue  of  . 003 
cjxl/cm“sec  obtained  for  the  closed  shield;"*  and  the  value  of  . 02  cal/cm^sec  obtained  for 
the  vented  shield.'*  The  flame  and  smoke  of  the  x'eaction  was  obsex'ved  to  be  emitted  mainly 
through  the  ixxxf  and  the  gaps  between  the  roof  and  walls  of  the  shield. 

Figures  6 :md  12  are  photographs  of  the  Group  5 S/S  showing  tixe  Velostnt  installation 
prior  to  the  illuminant  test.  Figures  7 through  11  ;xnd  13  thx'ough  16  are  photogx'aphs  of  the 
Group  5 s/s  showing  the  condition  of  the  Velostat  liner's  after  the  Uluminxmt  test.  There 
was  no  significant  (measuireable)  change  in  the  physical  dimensions  of  the  stxinctux'e. 

The  final  series  of  tests  involving  thermal  ignition  at  45.36,  126. 1 and  267.6  kilogram 
(100. 0,  300. 0 and  590. 0 lb)  of  MIO  pixxpellant  in  the  Group  5 S/S  with  plastic  liners  overall 
and  in  the  composite  configuration  are  described  under  2.7,  Specific  Tests.  The  pertinent 
reaction  data  are  included  in  table  4. 

Effective  venting  area  ratios,  , for  the  two  configurations  were  estimated  to  be 
between  the  closed  value  of  . 0011  and  the  vented  value  of  . 0189. 


Table  6.  MULTIPLE  PERFORATED  PROPELLANT  OVERPRESSURE  RESLXTS  AND  COMPARISONS 


KlRure  9.  Southwest  Quadrant  of  Roof  After  Test  (Group  5 S/S) 


Figure  11,  Northeast  Quadrant  of  Roof  After  Test  (Gix)up  5 S/S) 
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'I'ypical  (Northwest  Corner)  Interior  View  ShowinR  Appliention  of 
Plastic  l.iner  Material  (Group  T)  S/S) 


Figure  13.  Interior  of  Northeast  Corner  After  13.(5  kg  Illuminant  Test  (Group  5 S/S) 
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Figure  14.  Interior  of  Northwest  Corner  After  Test  (Group  5 S/S) 


Flf>\irc  1().  Interior  of  Southeast  Corner  After  Test  ((Innip  5 S/S) 


The  estimates  were  further  refined  by  assuming  Uiat  the  plastic  liner  opened  to  the 
vented  condition  on  two  sides  and  the  top  for  jm  effective  venting  area  ratio  of  . 011(5. 

The  addition  of  the  stool  ceiling  llnor  for  the  composite  configuration  reduced  the  ostimateti 
vented  area  to  tm  effective  venting  area  ratio  of  .007  I. 

There  was  no  significimt  change  in  the  physical  dimensions  of  the  structuiiil  meinUirs 
during  the  course  of  this  testing. 

3.6  iteaction  itates.  The  reaction  rates  were  calculated  on  the  basis  of  both  average 
mass  reaction  rates  jmd  average  liner  I'eaction  rates  in  figures  4 and  5.  It  appears  that 
average  mass  reaction  rate  might  be  a function  of  charge  mass  (imd  mass/volumo)  mid 
effective  venting  area  ratio.  It  also  appears  from  the  data  at  hand  that  linear  reaction 
rate  might  be  a fvmction  of  effective  venting  area  ratio. 
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4.0 


CONCLUSIONS 


It  is  concluded  from  the  results  of  the  testing  of  this  project  that  the  Group  5 Sup- 
pressive Shield  can  be  completely  lined  and  covered  with  a plastic  film  material  without 
adversely  affecting  its  performance  characteristics.  It  is  also  concluded  from  these  tests 
that  the  Group  5 S/S  could  be  modified  by  the  inclusion  of  a solid  steel  roof  without  degrading 
its  performance. 

It  is  concluded  from  the  results  of  the  testing  herein  and  previously^*  that  the  subject 
Shield  Group  5 Suppressive  Shield  with  plastic  or  composite  liners  is  certifiable  by  the 
cognizant  safety  office  for  applications  involving  up  to  the  following; 

• 22.  7 kg  (50  lb)  of  ilium  inant  (or  similar)  material  in  bulk 

• 270  kg  (590  lb)  of  MIO  (or  similar)  propellant  material  in  bulk 

• 1. 1 kg  (2.  5 lb)  of  high  explosive  material  (or  its  equivalent) 

It  is  ccncluded  that  the  performance  of  the  470  micron  web  single  perforated  MIO 
propellant  is  equivalent  to  the  740  micron  web  multiple  perforated  MIO  propellant  for 
unconfined  burning  at  low  ambient  pressures  only. 

5.0  ItKCOMMENDATIONS 

It  is  recommended  that  consitk-ration  be  given  to  a Group  5 S/S  concept  in  which  the 
skin  is  solid  steel  and  the  venting  is  concentrated  in  one  or  more  relatively  large  openings 

instead  of  being  distributed.  Significant  cost  savings  should  be  realized  over  the  multiple 
layered  p:uiels  now  in  use. 

It  is  recommended  that  the  masses  of  propellant  and  illuminant  materials  be  increased 
until  there  is  evidence  of  material  damage  to  the  Group  5 S/S.  The  present  quantity  limit- 
ations seem  to  be  too  conservative  in  light  of  the  low  loads  observed  to  date. 


It  is  recommended  that  addition:il  MIO  propellant  testing  be  conducted  to  obtain  the 
reaction  rate  data  necessary  to  complete  or  resolve  the  plot  of  figure  4 between  the  vented 
and  the  plastic  liner  configuration. 

It  is  recommended  that  additional  MIO  propellant  testing  be  conducted  to  verify  the 
linear  reaction  rates  of  figure  5 at  large  effective  venting  area  ratios. 
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DATA  SHEET 


0 I 

Hef.) 


MIT 


Charge:  MIO,  .019  s.  p. 
1.36  kg  (3.0  lb) 

.114m  sq.  X . 1 22  m 

Initiation: 

Elec.  Match 

Booster:  5 gm  + 

UTC  3001 


Test  Log  #14-6-01A 
Date  31  Mar  76 


Group  5 Suppressive  Structure 

Wall  Liner:  1 , 

Ceiling  Liner:  f 

Open  Air:  “e  = • H 


Parameter 


'1  iminc 


Cal.  30  Mar  76 

Inpxit 

In 

Check 


Bumrate  B/W  I Open  3.  20 


Test  DaUi 


TO  TPK  End  TDUR|  i>eak  Value 

In  msec  msec  msec  msec 


0 


Remarks 


10  msec 


DATA  SHEET 


-2_l 

(Ref. ) 


Ml  J 


Charge:  MIO,  .019  s.p. 
1.36  kg  (3.0  lb) 

. 114m  sq  X . 122m 

Initiation: 

J-2  Blasting  Cap 

Rooster: 

None 


Test  Log  # 14-6-01 B 
Date  31  Mar  76 


Grtxip  5 Suppressive  Structuit? 

Wall  Liner: 

Ceiling  IJner: 

Open  Air  Op  = . 8 


Parameter 


Timing 


Cal.  31  Mar  76 

Input 

In 

Check 


Test  Data 


TO  TPK  End  TDUr|  Peak  Value 
msec  msec  msec  msec 


Airblast  3.96 


137. 90k  Pa 

1.51 

2.35 

103. 43k  Pa 

1. 16 

4.90 

103.43kPa 

1.33 

7.20 

1.65 

.34 

31.05kPa 

1 . 60 

.17 

13. 53k  Pa 

1.85 

.24 

18. 68k  Pa 

Kcma  iks 


10  msec 


(4.50  psi) 


(1. 96  psi) 


(2.71  psi) 


^iL 

(Ref.) 


3 MIT 


DATA  SHEET 


Tost  Log  # 14-6-0 1C 
Date  1 Apr  1(5 


1 

1 

1. 

1. 

L 

i’ 

1 

1 

1 

1 


Charne:  MIO,  .019  s.p. 
1.36  kR  f3.0  lb) 

. Il4m  sq  X . H2m 


Initintluii: 

Kloc.  Match 

iBooster:  5 Rni  + 

UTC  3001 
ProtH'llant 


Cii-oup  5 Suppressive  Structure 


Wall  Liner: 


Steel  Sheet 


Celling  Liner: 

^.001093 


Cal.  1 Apr  76 

Test  Data 

Remai’ks 

1’arameU‘r 

Input 

In 

Ttl 

msec 

TPK 

msec 

Knd 

msec 

TDIIR 

msec 

Peak  Value 

in 

TlminR 

Check 

- 

- 

- 

- 

- 

« 

1 10  msec 

Burn  Time 

S;»tu  rated 

1.24 

4. 05 

51(5 

2054 

1(5  19 

4.  25 

Saturated 

Pht)tocell 

Sj>tu  rated 

3.70 

419 

545 

2019 

1(500 

3.70 

Saturated 

Photocell 

AveraRe 

412 

- 

2037 

1(525 

- 

- 

Photocell 

Bum  rate  BA\’ 

Open 

f).  25 

- 

- 

1275 

0 

Knd  of  burn 

Static  Pressure 

103.  4 kPa 

1 . 25 

0 

No  moas.  rise 

103.  4 kl’a 

1.35 

0 

No  meas.  rise 

Temp.  (IRCON) 

lOO'V 

.81 

No  mea:-.  rise 

Radiant  Flux 

30  B/hr  ft*" 

.67 

1828 

2332 

under 

1.74 

.59  cal/cm' 

sec  (7 3 B/hr  ft' 

Temperature 

22. 2X';W.^' 

1.32 

0 

No  moas.  rise 

.85 

0 

No  meas.  rise 

1.35 

0 

No  meas.  rise 

1.28 

0 

No  meas.  rise 

Airblast  1.6m 

103.4  kPa 

1.33 

0 

No  meas.  rise 

i 


Approximately  5 percent  material  strewn  above  inside  of  S/S  unburned 


DATA  SHEET 


MIT 


[Ref. ) 


Charge:  MIO,  .019  s.p. 
16.3  kg  (36.0  lb) 

. 279m  dia  x . 317m  deep 

Initiation: 

Elec.  Match 


Test  Log  # 24-6-03 
Date  10  Jun  76 


Group  5 Suppressive  Structure 

Wall  Liner: 

Ceiling  Liner: 

OptMi  Air:  = . 8 


Booster:  5 gm  + 
UTC  3001  . 


Propellant 


Cal.  10  Jun  76 


Test  Data 


TO  TPK  End  TDUR  i>eak  Value 


Hemai'ks 


Visual  observation  of  CCTV  - Burning  only;  no  evidence  of  explosion  or  detonation. 
Approximately  20  percent  of  unbumed  propelLant  strewn  around  area. 
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r 


i 


I 


i 

i . 


o 


3 M 1 T X 


(Ref. ) 


Charge:  MIO,  .019  sp 
3.  75  kg  (8.  3«  lb) 

.075  mdla.  x .tilOm  hig  i 


Initiatiun; 

Klee.  Match 

Booster:  5 mg  + 
IITC  3001 


DATA  SHEET 

Test  Log  # 25-6-08 
Date  18  Jun  76 


Croup  5 Suppressive  Structure 


Wall  Liner: 
I'elling  Line  r: 


N/A 


(Ipen  Air  = . 8 


Cal. 

Test  Data 

Rouuu-ks 

Parameter 

Input 

In 

TC 

msec 

TPK 

msec 

Kntl 

msec 

TDUR 

msec 

I’eak  V'alue 

In 

Timing  S l-'heek 

- 

0 

- 

- 

- 

- 

10  msec 

Breakwire  0 

CJve  r 

0 

0 

0 

1 

" .152  m 

Short 

, 06 

7447 

. IHJ 

Arrival 

” .305  m 

Short 

. 15 

26113 

. 15 

Arrival 

” . 457  m 

Short 

.27 

42008 

.27 

Arriv;»l 

1 


I 


f 


JLJ 

Ref.) 


MIT 


Charge:  MIO,  .019  sp 
1.36  kg  (3.0  lb)  .075  m 
dia  X .337  m high 

Initiation:  Elec.  Match 


DATA  SHEET 


Test  I,og  # 26-6-OlA 
I)aU>  24  ,)un  76 


Cirtxip  5 Suppresslvt?  Stiuctui'e 

Wall  Liner;  None 
Celling  l.iner:  Noiw* 

=.0)890 


Rooster:  5 gm  ^ 

UTC  3001  pn>peUnnt 


l’:»rameter 


Timing 


Bum  Time 


Input 


Check 


Snturateil 


Satunited 


un  76 


In 


Test  Data 


TO  TPK  End  TRUR 
msec  msec  msec  msec 


0 


I'eak  V’aiuo 


1.05  631 


1.05  635 


705  2510  1875 


1.05  S:»  turn  tod 


l.tX5  S:durated 


Remai'kt 


50-80  cm ''sec 


PhoUicell 


I’hotocell 


PhoU>ceIl 


DATA  SHEET 


V I 10  |M  1 I 
Ref. ) 

Charge:  MIO,  . 19  sp 
4.5-4  kg  (10.0  lb) 

. 165x  dia  x . 257m  high 

Initiation: 

Elec.  Match 

Booster:  5 gm  + 

UTC  3001  Propellant 


Test  Log  # 3S-6-01B 
Date  24  Jun  76 


Group  5 Suppressive  Structure 

Wall  Liner:  None 
Ceiling  Liner:  None 

“e  - .01890 


Parameter 


Timi 


Burn  Time 


Average 


Cal.  24  Jun  76 


Input 


Check 


Saturated 


Saturated 


Test  Data 


TO  TPK  End  TDUr|  Peak  Value 

msec  msec  msec  msec 


.66  lost 


.50  lost 


13500 


13580 


Remai'ks 


.66 

Sat 

.50 

Sat 

100  msec 


Photocell 


Photocell 


12900 


le  BurnrateHlS  mv 


15  mv 


Burnrate  B/W  IShort,  .06 


.15,27 


34. 8kPa  1.69 


St.  Pres. 


Rad.  Flux 


6. 


8.5 


1.02 


1.04 


.017ri.127ri.191 


4900  7500  2600 


69.0  " .39 


137.9  " Loo 


.49 


30  b/hr  ft“  1 1.  40  indef 


1. 80  indef 


34.  8 kPa 

1.80 

34.  8 kPa 

3.  Oct 

34. 8 " 

30  ct 

34. 8 " 

30  ct 

34. 8 " 

30  ct 

First  3000  msec  approx,  missed  by  tape  recorder 


Arrival 


Arrival 


. 27  Arrival 


0 No  meas. 


'S 


. 10  1 2(10)  ‘cal/ 


.05 


■ I 


No  meas.  rise 


No  rise 


. 064  m 


No  Trigger 


DATA  SHEET 


V I 20  I M 1 fr 
Ref.) 

Charge:  MIO,  .019  sp 
9.  07  kg  (20. 0 lb) 

. 165  m dia  x .518m  high 


Initiation: 

Elec.  Match 
Booster:  5 gm  + 
UTC  3001 


Test  Log  # 26-6-OlC 
Date  25  .lun  76 


Croup  5 Suppressive  Structure 

Wall  Liner:  None 
Ceiling  Liner:  None 

a„  .01890 


Propellant  | 


Cal.  25  Jun  76 


Test  Data 


Parameter 


Tifning 


Burn  Time 


11001:111%  s 


100  msec 


DATA  SHEET 


I V I ao  |M  1 r 

(Kef. ) 

Char  Re:  MIO,  .019  sp 
la.Ol  k|?  (.10.0  lb) 

. 279  m dia  x . 207  m 
hlRh 

Initiation; 

Klee.  Match 

IhHJster:  .I  Km  ^ 
irTC.1001 


Time  Lor:  20-0-01D 
Hate  2.'»-June  70 


(irovip  .0  .Suppressive  Structure 

Wall  Idner:  None 
t’olllriK  Liner:  None. 


=:=.01890 


Parameter 
Timi»\g 


Cal,  "r*  dvm  70 

Input  In 

Chock - 

.Salur:»U'«i 


Saturated 


Tost  Data 


0 


Knd 

msec 

TIM  IK 

msec 

- 

- 

54800 

1 -l.O.OO 

1 1080 

1 iiao 

14740 

14490 

IHjak  V'aluc 


KemaiHvs 

100  m.sec 
I’hotocell 


MOPIC  00  pps;  smoke  apjx'ars  (top)  2800  msec;  flame  appear.s  (t'»p)  1780  msec, 
. r»  hiKh  max. 


DATA  SHEET 


MIT 


Charge:  MIO,  .019  sp 
27. 68  kg  (750. 0 lb) 

. 279  m dia  x .438  m 
high 

Initiation: 

Elec.  Match 

Booster:  5 gm 
UTC  3001  Propellant 


Test  I.og  26-6-01 K 
Date  25  Jun  76 


Group  5 Suppressive  Structure 

Wall  Liner:  None 
Ceiling  Liner:  None 

.01890 


Parameter  Input 


Check 


Burn  Time  H Saturated 


Saturated 


Test  Da to 


TO  TPK  End  TDUR  Pe:tk  Value 

In  msec  msec  msec  msec 


.66  700  I 1240  121800121100 


.50  690  1250  21970  21280 


1 55  S:it. 


,50  Sat. 


Uema  iks 


I’hotocell 


Photocell 


700 


15  mv 

.30 

15  mv 

.20 

20490  21190 


5060 


12540 


Burnrate  BAV 


St.  Pres. 


.89 

1.85 

34.  8 kPa 

.69 

69. 0 '■ 

.39 

137.9  '• 

1.00 

BHMBEI 

1.80 

34.5  kPa 

1.80 

34.5  kPa 

30  cl 

34.5  " 

30  cl 

34.5  " 

30  c( 

34.5  " 

30  cl 

1.85  5800  b460  1340d7600  1.85  Arrival 


No  moas. 


. 254  m 


e 


MOPIC  50  pps;  smoke  appears  (top)  5380  msec,  flame  appears  (top)  10,000  msec, 
Im  high  max. 
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DATA  SHEET 


MIT 


Charge:  MIO,  .019  sp 
68.  04  kg  (150  Ib) 

.406x  dia  X .625m  high 

Initiation: 

Elec.  Match 

1)008 ter:  5 gm  + 

UTC  3001 


Test  Lot  27-6-01 
Date  28  Jun  75 


Group  5 Suppressive  Structure 

Wall  Liner:  None 
Coiling  Liner:  None 

= .01890 


I’rovH'llant 


rarameter 


Timi 


Cal.  25  Jun  76  | 

Input 

In 

Check 


Test  DaUi 


TO  TDK  End  TDIiRI  i>e:ik  Value 

In  msec  msec  msec  msec 


0 


Burn  Time  B Saturated  .(»(>  610  970 


26110  .66  Sat 


Hum  Time  B A'tu rated  1 .50  1630  | 980  1 26700l 26070 1 .50l  Sat 


AviM-age 


T*pl  iturnrato  | 15m  v 


Photocell 


Photocell 


Photocell 


Durnrate  I)/W  | Shorts  . 17, 


.89 


St.  I’res. 


1.85 


34.  8 k Pa  .69 


69.0  " .39 


137.9  " I. 00 


Had.  Flux 


34. 

8 kPa 

34. 

8 kPa 

34. 

8 

»r 

34. 

8 

34. 

8 

♦* 

MOPIC  50  pp«;  8m<»ke  an«l  flame  appear  (top)  3680  msee;  Unme  emis  10,000  msec, 
2m  high  max. 
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DATA  SHEET 


PC  I 
Ret.) 


MIT 


Test  Log  27-6-02 
Date  28  Jun  76 


Charge:  MIO,  .019  sp 
16.78  kg  (37.0  lb) 
.4763m  X .4143m  x 
. 2189m  high 

biitlation: 

Elec.  Match 

Booster:  5 gm  _+ 

UTC  3001  propellant 


Group  3 Suppressive  Structure 
Wall  Liner: 


Wall  Liner: 

Ceiling  Liner: 
in  shipping  conhij^r 


= .01412 


Parameter 


Timi 


Burn  Time 


Cal.  28  Jun  76 


Input 


Check 


Ck 


Test  Data 


TO  TPK  End  TDUR 
msec  msec  msec  msec 


1.80 

870 

1830 

7430 

6360 

1.23 

.0134  col/c 

hr) 


Container  pneumatically  ruptured  as  result  of  backfire;  there  was  no  evidence  of  detonation. 
MOPIC  50  pps;  flame  appears  1.220  sec;  flame  8m  high  max. ; backfire  in  ctnr  8.340  sec. 
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DATA  SHEET 


SL  I .56  I P |J 
«ef.) 

Charge:  l*entolite 
.2540  kg  (.56  lb) 
sphere 

Initiation: 

J-2  Blasting  Cap 

Booster:  None 


Test  Log  30-6-01 
Date  20  Jul  76 


Group  5 Suppressive  Stiucture 


Wall  Liner: 


Steel  Sheet 


Ceiling  Liner: 

uii  =.001093 


Parameter 


Timing 


Cal.  20  Jul  76  1 

Input 

In 

Check 


Test  DaUj 


TO  TPK  End  TDUR  Peak  Value 

msec  msec  msec  msec 


0 


Airblast 


689.50  kPa 

1.10 

689.50  .. 

.80 

4.1 

1.4 

.45 

282. 1 kPa 

2.8 

1. 1 

.48 

413.7  M 

St.  Pres.  06 


68.  95  kPa  . 94 


.48  42.43  " 


. 46  33.68  ” 


41. 


(5.9  psi) 

(6.3) 

(6.  2) 

♦ » 

(5.6) 

It 

(6.  0. 

.3)  " 

No  change  * .5cm  (.  19  in)  to  physical  measurements  of  S'S. 
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DATA  SHEET 


SL [ 

Ref.) 


P J 


Charge;  Pentolite 
.4944  kg  (1.09  lb) 
sphere 

Initiation: 

J-2  Blasting  Cap 

Booster:  None 


Test  Log  30-6-02 
Date  20  Jul  76 


Group  5 Suppressive  Structure 


Wall  Liner; 
Ceiling  l.iner; 


Steel  Sheet 


rtf.  = . 00193 


Parameter 


Timing 


Cal.  20  Jul  76 

Input 

In 

Test  Data 


TO  TPK  End  TDUR  i>eak  Value 


Check 


Remaiks 


1 msec 


9.50 

m 

1.10 

ifj 

■Bfl 

488. 9 kPa 

Corner 

.90  77r).7  kPa  I Wall  1.58m 


DATA  SHEET 


J 212 


Charge:  Pentolite 
.4944  kg  (1.09  lb) 
sphere 


Initiation: 

J-2  Blasting  Cap 

Booster:  None 


Test  Log  30-5-03 
Date  21  Jul  76 


Group  5 SuppressiN’e  Structure 


Wall  Liner: 
Ceiling  Lini>r: 


Steel  Sheet 


Oe  ^-.00193 


I’arameter 


Timing 


Cal.  20  Jul  76 


Input  In 


Check 


. 94  2 


. 86  I 2 


.78 


.82  3 


34.  48  kPa  45ct 


Test  Data 


TO  TPK  End  TDUB  i»eak  Value 

msec  msec  msec  msec 


0 


1. 10 

2.4 

.80 

1.4 

1.6 

.79 

495.2  kPa 

1.0 

.91 

784.3  " 

■B 

1 73. 35  kPa 

.95 

76. 17  " 

.84 

74. 25  " 

.84 

70. 63  " 

74, 

No  '1  rigger 


No  Trigger 


No  change  ^ . 5cm  (.  19  in)  to  physical  measurements  of  S/S. 
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DATA  SHEET 


Charts:  Pentollte 
.4944  kg  (1.09  lb) 
sphere 

Initiation: 

J-2  Blasting  Cap 

Booster:  None 


Test  Log  30-6-02,  03 
DaU'  20,  21  Jul  76 


CrtHip  5 Suppressive  Structui*e 


Wall  Liner: 


Coiling  Liner: 

=.00193 


Steel  Sheet 


Parameter 


Ttmi 


Alrblast 


Airblast 


Cal.  20  Jul  76 

Input 

In 

Check 

Test  Data 


TC  TPK  Knd  TDIIR 
msec  msec  msec  msec 


0 


l>e:ik  V:ilue 


Remarks 


I msec 


492. 1 kPa  I Corner  2. 24m 


780.0  kPa  R Wall  1.58m 


There  was  no  observed  exterior  airblast. 

Physical  measurements:  No  change  within  .5cm  (.  19  in)  of  S,  S. 
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DATA  SHEET 


SL  1.5  I I 
Ref.) 

Charge:  Pentolite 
.680  kg  (1.50  lb) 
sphere 


Initiation: 

J-2  Blasting  Cap 

Booster:  None 


Test  Log  30-6-05 
Date  23  Jul  76 


Group  5 Suppressive  Structure 
Wall  I,iner:  , 


Ceiling  Liner: 


Sheet  Steel 


= .00193 


Parameter 


Timing 


Bum  Time 


Airblast 


Cal.  23  Jul  76  | 

Input 

In 

Test  Data 


TO  TPK  End  TDUR|  peak  Value 


Check 


Saturated  1.50  0 


1034.25  kPa 


1379.00  " 1.25  1.3 


msec  I msec]  msec  I msec 


0 


3.7 


.3  1.4 


Remarks 


1 msec 


659.  2 kPa  I Corner  2. 24m 


1.00  1103.2  " I Wall  1.58m 


.28  101.61  kPal  (14.7  psi) 


No  change  + . 5cm  (.  19  in)  to  physical  measurements  of  S/S. 


SL 

(Ref. ) 


2.0 


P [J 


DATA  SHEET 


Test  Log  30-6-06 
Date  23  Jul  76 


— I I 

j 


1 Cal.  23  Jul  76 

Test  Data 

In 

TO 

msec 

TPK 

msec 

End 

msec 

TDUR 

msec 

l^ak  Value 

Parameter  B Input 

in 

Rema  I'ks 

Timing  y Check 

- 

0 

- 

- 

- 

- 

- 

1 msec 

Bum  Time 

Saturated 

1.50 

0 

0 

82 

82 

■IB* 

Sat. 

Photocell 

Airblast 

1034. 25  kPd 

.91 

2.0 

2.0 

3.5 

1.5 

.76 

863.  8 kPa 

Comer  2.24m 

1379.00  " 

1.25 

1.2 

1.2 

am 

.9 

1.34 

1478.3  ” 

Wall  1.58m 

St.  Pres.  06 

344.75  kPa 

.95 

2 

5 

52 

50 

■1 

148.79  kPs 

(21.6  psi) 

07 

.82 

3 

QH 

54 

em 

.33 

138.74  " 

laiiBH 

08 

.61 

3 

5 

55 

52 

.24 

135.64  " 

(19.7)  " 

09 

1.65 

2 

3 

49 

47 

.79 

165.06  " 

(2:1.9)  " 

Mean 

(21.3,  1.9)  " 

Airblast 

34.  48  kPa 

37ct 

0 

No  Trigger 

44ct 

0 

40ct 

0 

Airblast 

42ct 

0 

Group  5 Suppressive  Structure 


Wall  Liner: 
Ceiling  Liner: 


Sheet  Steel 


‘e  =.00193 


Charge:  Pentolite 
. 907  kg  (2. 00  lb) 
sphere 


Initiation: 

J-2  Blasting  Cap 


Booster:  None 


No  change  + . 5cm  (.  19  In)  to  physical  measurements  of  S/S, 


DATA  SHEET 


SL  I 2.5  i P 
Ref.) 

Charge:  Pentolite 
1.134  kg  (2.50  lb) 
sphere 

Initiation: 

J-2  Blasting  Cap 

Booster:  None 


Test  Log  30-6-07 
Date  23  Jul  76 


Group  5 Suppressive  Structure 

Wall  ITner.  Sheet  Steel 

Ceiling  Liner: 

dg  =.00193 


Parameter 


Timing 


Bum  Time 


Input 


Check 


Test  Data 


TO  TPK  End  TDCR)  Peak  Value 
In  msec  msec  msec  msec 


Remarks 


1 msec 


Photocell 


Airblast 


1034.  2 


1379.00  ’’  1.25 


2.0 

.9 

1.69 

1861.7  ’’ 

DATA  SHEET 


(Ref.) 

Charge:  MIO,  .029mp 
21.77  kg  (48.0  lb) 
.305m  sq  x .284m 

Initiation: 

J-2  Blasting  Cap 

Booster:  C-4  conical 
.227  kg  (.50  1b) 


Cal.  14  Sep  76 


Test  Log  38-6-01 
Date  14  Sept  75 

Group  5 Suppressive  Structure 
Wall  Liner: 

Ceiling  Liner:  ^ 

Open  Air  Equivalency 


Test  Data 


TO  TPK  End  TDUR 
msec  msec  msec  msec 


I’eak  Value 


1 

.40 

599. 1 kPa 

.80 

552. 0 kPa 

.71 

189.3  kPa 

.39 

53.8  kPa 

.25 

15. 1 kPa 

.10 

5.  5 kPa 

1. 15 

490. 8 kPa 

. 58+ 

177.4+  kPa 

.46 

49. 6 kPa 

.22 

13.3  kPa 

.13 

3.9  kPa 

Dist 

3.32 

1.  19 

(10.90) 

(3.0) 

4.49 

1.61 

(14.72) 

(4.05) 

5.96 

2.  13 

(19.55) 

(5.38) 

9.97 

3.57 

(32.71) 

(9.0) 

19.94 

7.14 

(65.42) 

(18.0) 

15.87 


Scattered  propellant  - 10  percent;  Crater  -25m  dia.  x . 4m  deep;  Appears  to  be  too 
small  a booster. 


i 
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I 


DATA  SHEET 


I Q i 48  I M 2 |J 
(Ref. ) 

ChatRO;  MIO,  .029  mp 
21.77  kg  (48.0  lb) 

. 305m  sq  x . 285m 


Initiation; 

J-2  Blasting  Cap 

Booster;  C-4  conical 
.454  kg  (1.00  lb) 


Test  IxJg  38-6-03 
Hate  16  Sep  76 


Group  5 Sup))re8slve  Structure 
Wall  Liner; 

None 

Ceiling  Liner; 

Open  Air  Kqul valency 


Rcnia  iks 


1 msec 


DATA  SHEET 


M 2 J 


(Ref.) 


Charge:  MIO,  .029mp 
21.77  kg  (48.0  lb) 

. 305m  sq  x , 285m 

Initiation: 

J-2  Blasting  Cap 

Booster:  C-4  conical 
. 454  kg  (1.00  lb) 


Test  Log  38-6-04 
Date  16  Sep  76 


Group  5 Suppressive  Structure 
Wall  Liner: 

, . None 

Ceiling  Liner: 

Open  Air  Equivalency 

Ug  = . 8 


Parameter 


Timl 


Input 


Check 


Pressure 


kPa  (psi) 


Test  Data 


TO  TPK  End  TDURI  Peak  Value 
msec  msec  msec  msec 


0 


5 

34.5 

.57 

11 

(5) 

.57 

6 

34.5 

.63 

Airblast  12 

(5) 

1.16 

1.8 


1.146 


,68  3.8  1.361 


.50  112.0  4.297 


38.43 


Remarks 


1 msec 


m(ft)(ft;./: 


1.50+ 

1035.  0+" 

1.65 

440.0  " 

1.10 

336.5  ” 

.46 

63.  5 

MBBIB 

.29 

17.6 

.28 

16.9  " 

.09 

4.9  ” 

.13 

3.9  " 

3. 32m 

1. 19 

(10.90) 

• 

o 

o 

. _ _ . 

4. 49 

1.61 

(14.72) 

(4.05)  1 

5.96 

2.13 

(19.55) 

(5.  38) 

9. 97 

3.57 

19.94  7. : 1 


(65.42)  (18.0) 


44.29  15.87 


(145.37)  (40.0 


Crater  3.4  m dia.  x . 4 m deep. 
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DATA  SHEET 


Test  Log  38-6- 
Date  17  Sep  76 


Charge:  MIO,  .029  mp 
21.77  kg  (48.0  lb) 
.305m  sq.  x . 285m 

Initiatiun: 

J-2  Blasting  Cap 

Booster:  C-4  conical 
.454  kg  (1.00  lb) 


Group  5 Suppressive  Struc 
Wall  Liner: 

<1.  T 1 No™ 

Ceiling  Liner: 

Open  Air  Equivalency 


Parameter 


Timi 


Cal.  17  Sep  76 


Input 


Test  Data 


TO  TPK  End  TDUr|  i>eak  Value 
In  msec  msec  msec  msec 


Reniai'ks 


6 

34.5 

.64 

115.6 

4. 140 

Airblast  12 

(5) 

1.17 

tl5.1 

41.22 

Crater  was  filled  without  having  been  measured.  Appeared  ns  small  detonation  followed  by 
buring  of  material. 

Mopio  1500  pps;  Fireball  11.5m  dla.  x.  2.5m  high  at  Imsec;  14m  din  x Im  high  at  Omsec. 
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DATA  SHEET 


S_J 

Ref.) 


48  M 2 J 


Charge:  MIO,  .029  tnp 
21.77  kg  (48.0  lb) 

. 305m  sq  x . 285m 


Initiation: 

J-2  Blasting  Cap 

Booster:  C-4  conical 


Test  Log  38-6-3,4,5 
Date  16/17  Sep  76 


Group  5 Suppressive  Structure 
Wall  Liner: 

. None 

Ceiling  IJner: 

Open  Air  Equivalency 


Parameter 


Timing 


Cal.  — 1 

Input 

In 

Check 


Test  Data 


TO  TPK  End  TDUr|  Peak  Value 
msec  msec  msec  msec 


15.87 


(40.0 


Summary  of  .454  kg  booster  tests. 
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DATA  SHEET 


Test  Log  41-6-01 
Date  7 Oot  76 


Group  5 Suppressive  Structure 


None 


Wall  Liner: 

Celling  Liner: 

Open  Air  Equivalency 

“e  =.8 


Signals  too  small  to  be  recorded.  No  blast  data. 


MOPIC  1000  pps,  slow  bum  lasting  longer  than  16  seconds. 


i 

'i' 

■I 
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i 


DATA  SHEET 


(Ref. ) 

Charge:  Mg/NaNO 
13. 61  kg  (30. 0 lb) 
nium  inant 


Initiation: 

Elec.  Match 

Booster:  5gm  + 
UTC  3001  Propellant 


Test  Log  45-6-01 
Date  5 Nov  76 


Group  5 Suppressive  Structure 

Wall  Liner:  Velostat  Film 
Celling  Liner:  Velostat  Film 


. 001093  < a„<.  01890 

c? 


I’arameter 


Bum  Time 


Cal.  5 Nov  76 


Input 


Test  Data 


TO  TPK  End  TDUR|  Peak  Value 
In  msec  msec  msec  msec 


Remarks 


Flame  around  door  at  1583  msec;  inside  fire  appears  out  at  7458  msec. 

24pps:  flame  and  smoke  appear  at  top  window  83  msec;  2.5m  dia.  fireball  over  roof 
in  750  msec.  No  change  . 5cm  (.  19  in)  to  physical  measurements  of  S S. 
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PP  100 
(Ref.) 


T 


DATA  SHEET 


Test  Log  46-6-01 
Date  10  Nov  76 


T 


J L 


Charge:  MIO,  .029  mp 
45.35  kg  (100.0  lb) 
.406m  sq.  x .318m 


Initiation: 

Electric  Match 

Booster:  5 gm  + 

UTC  3001  propellant 


J 

i 


Group  5 Suppressive  Structure 

Wall  Liner:  Polyethylene 

Ceiling  Liner:  Film 

. 001093  < «e<  .01890 


Cal.  5 , Nov  76 

Test  Data 

Remarks 

In 

TO 

msec 

TPK 

msec 

End 

msec 

TDUR 

msec 

Peak  Value 

Parameter  | Input 

in^  B 

Timing 

Check 

- 

0 

— 

- 

_ 

- 

- 

10  msec 

Bum  Time 

Sat 

1.07 

808 

9463 

8655 

1.07 

Saturated 

Photocell 

1 Saturated 

1.58 

803 

indef 

1.58 

Saturated  | Photocell 

Average 

806 

8655 

Photocell 

St.  Pres 

137.9  kPa 

0 

0 

No  indication 

137.9  kPa 

.370 

0 

0 

of  pressure 

Rad.  Flux  1.5i 

m 

0.97 

1500+ 

7000+ 

indef 

.49 

300  It 

1.20 

2000+ 

15k 

7500 

.96 

(240)  „ 

300  " 

1.05 

100 

3470 

2.42 

(691)  ’• 

100  " 

.95 

2180 

2440 

1.75 

1.39(10),,“ 

( 184)  '• 

Airblast  6.  Im 

34.  48  kPa 

20ct 

0 

0 

No  Trigger 

7-3 

0 

0 

8.5 

0 

0 

Airblast  9. 8 

0 

0 

No  change  + . 5cm  (.  19  In)  to  physical  measurements  of  S/S. 

MOPIC  700  pps;  flame  and  fireball  happen  at  top  of  S/S  at  2233  msec;  interior  fire 
appears  out  at  14183msec. 


i; 

0 
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DATA  SHEET 


I PC  I 
(Ref. ) 


M 2 T 


Charge:  MIO,  .029  mp 
45.36  kg  (100.0  lb) 

. 406m  sq  x .318m 

Initiation: 

Eleo.  Match 

Booster:  5 gm  _+ 

UTC  3001  propellant 


Test  Log  47-6-01 
Date  19  Nov  76 


Group  5 Suppressive  Structure 

Wall  Liner:  Polythylene  Film 
Ceiling  Liner:  Sheet  Steel 

. 001003  < “e<  .0151 


Parameter 

1 Cal. 

19  Nov  76 

Test  Data 

Input 

! 1 

In 

TO 

msec 

TPK 

msec 

End  TDUR 

msec  msec 

Timing 

Check 

1 " 

0 

* 

- . 

Burn  Time 

Sat 

1.36 

848 

967 

16670  15820 

Bum  Time 

Sat 

1.04 

848 

897 

33070  32220 

Average  I 

848 

24020 

St.  Pres. 


103.4  kPa  .34 
.64 


Hemai-ks 

10  msec 

Photocell 

Photocell 

Photocell 

No  indicated 

pressure 


MOPIC  24  ffp:  flame  appears  on  top  edge  at  1792  msec.  Fire  appears  out  at  8236  msec.  No 
fireball  as  such  extend  not  more  than  . fim  from  walls. 

MOPIC  499  pps;  firelight  appears  at  top  edge  - 1733  msec  flame  appears  to  go  out.  No 
change  + . 5cm  (.  19  in)  to  physical  measurements  of  S/S. 


DATA  SHEET 


PC 

300  1 M 2 

(Ref.) 


Charge:  MIO,  .029  mp 
136.1  kg  (300.0  lb) 

. 613m  sq  x . 254m 


Initiation: 

Elec.  Match 

Booster:  5 gm  + 

UTC  3001  Propellant 


Test  Log  46-6-01 
Date  23  Nov  76 


Group  5 Suppressive  Structure 

Wall  Liner:  Polyethylene  Film 
Ceiling  Liner:  Sheet  Steel 

. 001093  < ae<  *0151 


Parameter 

1 Cal.  23  Nov  76 

Test  Data 

Input 

In 

TO 

msec 

TPK 

msec 

End 

msec 

TDUR 

msec 

I^eak  Value 

in 

Remarks 

Timing 

Check 

- 

0 

- 

- 

- 

- 

- 

10  msec 

Burn  Time 

Sat 

1.92 

1275 

1355 

10625 

9350 

1.92 

Sat 

Ibotocell 

Burn  Time 

Sat 

1.80 

1255 

1270 

indef 

1.80 

Sat 

Photocell 

Average 

1265 

1310 

10625 

9350 

Photocell 

St.  Pres. 

103.4  kPa 

.35 

0 

0 

No  indication 

103.4 

.63 

0 

0 

pressure 

Bum  Rate 

Short.  15,.  2 

).38 

Breakwire  loac 

burned 

Rad.  Flux 

300  b/h  ft^ 

.66 

2375 

5550 

1.86 

6.37(10)"^ 

( 845  b/h  ft^) 

cal/cm^sec 

300  •• 

.45 

2750 

4050 

.55 

2.77(10)-? 

( 367)  sat  f 

1000  " 

.46 

3000+ 

8000+ 

.54 

8. 85(10)“? 

(1174)  " 

1000  '* 

.70 

2250 

4025 

1.66 

17.  87(10)7. 

( 2371)  sat  « 

Airblast  6. 10m 

34.5  kPa 

20ct 

No  Trigger 

7.32m 

20ot 

8. 53m 

20ot 

Airblast  9.75m 

20ot 

Flame  does  not  extend  beyond  . 5m  from  walls ; smoke  extends  to  above  Im. 
MOPIC  1500  pps;  flame  appears  at  top  at  about  8000  msec. 

No  change  . 5cm  (.  19  In)  to  physical  measurements  of  S/S. 
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DATA  SHEET 


[PC  I 

(Ref. ) 


M 2 T 


Charge:  MIO,  .029  mp 
267.6  kg  (590  lb) 

1. 092in  sq.  x . 241m 

Initiation: 

Elec  Match 

Booster;  5 gm  _+ 

UTC  3001  Propellant 


Test  Log  49-6-01 
Date  30  Nov  76 


Group  5 Suppressive  Structure 

Wall  Liner:  Polyethylene  Film 
Ceiling  Liner:  Sheet  Steel 

. 001093  < “e  < .0151 


Cal.  30  Nov  76 


Parameter 

Input 

In 

Timing 

Check 

Burn  Time 

Sat 

1.68 

Bum  Time 

Sat 

1.85 

Average 

St.  Pres. 

103.4  kPa 

.67 

St.  Pres. 

103.4  kPa 

1,17 

Av.  Pres. 

♦Believed  to  be 

thermally  st 

mulal 

OVOntUUlly  the  ( 

rrcinrcpsnet 

ai  ab 

Airblast  6. 10m 

34. 5 kPa 

20ct 

7.32m 

20ct 

8.53m 

20ct 

Airblast  9. 75m 

20ct 

Test  Data 

TO  TPK  End  TDUR  Peak  Value 
msec  msec  msec  msec  ""JT  I 


1.68  983  1010  30k  30K  1.68  Sat 

1.85  943  970  3 0k  30k  1.85  Sat 

963  990  30  30k ^ 

. 67  indef  indef  . 10 


Remarks 

10  msec 
Photocell 

Photocell 

Photocell 

( 2. 24psi) 

(1. 92)  ♦ " 
(20  psi)  * 


ms 


No  Trigger 


MOPIC  24  pps:  Flame  appears  at  top  edge  at  1583  msec.  No  flame  beyond  .5m  from  wall. 
Camera  #2:  Flame  appears  at  top  edge  at  1750  msec.  Flame  and  smoko  jet  5m  from  top  edge 
and  appears  out  at  11,  167  msec  (except  P.  E.  film  burning).  MOPIC  1500  pps;  flame  appears  at 
top  edge  at  1600  4 msec.  No  change  4 .5om  (.19  in)  to  physical  measurements. 
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